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A high level of hospital mortality is one of the important problems faced by mental 
hospitals. To cope more effectively with this problem mental hospital administrators 
need to know how medical, demographic, and social factors affect hospital mortality. 
Studies that provide this knowledge are thus of practical importance to hospital ad­
ministrators. From the standpoint of demographers and biometricians, the analysis of 
mortality in a miniature population such as a mental hospital provides the opportunity 
to observe the effects of variables that are usually not considered in studies of differential 
mortality, for example, intelligence and diagnosis. Also, by focusing on a miniature 
, population it is possible to follQw systematically the experience of successive cohorts and 
specify the extent of their exposure to the risk of death. Previous studies of mortality 
in hospitals for the mentally ill both in Europe and the United States have presented 
mortality rates for cohorts or for cross-sectional populations2). By contrast, most 
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•) The first systematic study of hospital mortality was carried out by William Farr, the noted
British statistican, in the 1840's (see "The Mortality of Lunatics in Asylums", Journal of the
Statistical Society, 1841, 4, 17-33). The majority of hospital mortality studies, however, have
been published since 1930. The following investigations have been based on analyses of pro­
babilities of dying or on mortality rates: Fuller, R. G., "Expectation of Hospital Life and
Outcome for Mental Patients on First Admissions", Psychiatric Quarterly, 1930, 4, 294-323;
Malzberg, B., "Life Tables for Patients with Mental Disease", Mental Hygiene, 1932, 16, 464 to
480; Alstrom, C. H., "Mortality in Mental Hospitals with Esp-:cial Regard to Tuberculosis",
Acta Psychiatrica el Neurologica, Supplementum, 1942, 24, 422; 0degaard, 0., "Mortality in
Norwegian Mental Hospitals, 1926-1941", Acta Genetica el Stalistica Medica, 1951, 2, 141-173;
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studies of mort�ty in institutions_for �e mentally retarded have been limited to analysesof the characteristics of deaths with little or no reference to the population exposed to 
risk3). The only systematic and general analysis of mortality in institutions for the men­
tally retardeJ was published around 19304). Since that date there have been fragmentary 
data on this subject5). Even the recent study of patient population movement by Kramer, 
Tarjan, and associates provides only an approximate and partial measure of mortality6). 
Consequently, as a part of a more general project on patient population movement, 
an extensive analysis of mortality was initiated for Pacific State Hospital, a hospital for 
the mentally retarded. Results of the first phase of this analysis are given in this paper, 
and they show how mortality rates for an admission cohort vary by length of hospitali­
zation, age, sex, intelligence, diagnosis, and race. 
Method of Ana!Jsis 
The present analysis is based on mortality rates derived for a cohort of all patients 
admitted to Pacific State Hospital between July 1, 1948 and July 1, 1956 and followed to 
July 1, 1958. To simplify the analysis, a patient was counted as long as he was on the 
hospital books, either residing in the hospital or on some type of hospital leave. This 
means, of course, that when a death occurred outside the hospital it was included in the 
analysis, although there were only five such deaths out of a total of 259 deaths. 
The mortality rate is defined by ratio 
0
dx . rf 0Lx . y where 0dx . y= deaths of patients with 
characteristic y (age, sex, etc.) occurring in the interval of hospitalization x to x+ n, 
and 
0
Lx y = exact number of persnn-years for patients with characteristic y during the 
interval x to x+ n. For patients who died, were discharged, or transferred, person-
Malzberg, B., "Further Studies of Mortality Among Patients with Mental Disease", Acta 
Medico Scandinavica, Supplementum 277, Stockholm, 1953, 215-299; Kramer, M., Goldstein,H., 
Israel, R. H., & Johnson, N. A., "Application of Life Table Methodology to the Study of 
Mental Hospital Populations", Psychiatric Research Reports, 1956, 5, 49-76; and Tokuhata, G. A., 
& Stehman, V. A., "Mortality in State Mental Hospitals of Michigan, 1950-1954", Public 
Health Reports, 1958, 73, 750-762. 
3) For example see Martz, E. W., "Mortality Among the Mentally Deficients During a Twenty
Year Period", Training School Bulletin, 1934, 30, 185-197, and Kaplan, 0., "Life Expectancy of
Low Grade Mental Defectives", Psychological Record, 1940, 3, 295-306.
•) Dayton, N., Doering, C.R., Hilferty, M. M., Maher, H. C., & Dolan, H. H., "Mortality and 
Expectation of Life in Mental Deficiency in Massachusetts: Analysis of the Fourteen-Year 
Period 1917-1930", The New England Journal of Medicine, 1932, 206, 555-570, 616---631. 
•) Dayton, N., "Report of the Division of Statistics", Annual Reports Massachusetts Commis­
sioner of Mental Health, 1932-1933 to 1940, Richards, B. W., "Pulmonary Tuberculosis Mortality 
in a Mental Deficiency Hospital", American Journal of Mental Deficiency, 1954, 59, 245-253, 
and Carter, C. 0., "A Life-Table for Mongols with the Causes of Death", Journal of Mental
Deficiency Research, 1958, 2, 63-73. 
•) Kramer, M., Person, P.H., Tarjan, G., Morgan, R., & Wright, S. W., "A Method for 
Determination of Probabilities of Stay, Release, and Death, for Patients Admitted to a Hospital 
for the Mentally Deficient: The Experience of Pacific State Hospital during the Period 1948 to 
1952", American Journal of Mental Deficiency, 1957, 62, 481-495, and Tarjan, G., Wright, S. W., 
Kramer, M., Person, P.H., & Morgan, R., "The Natural History of Mental Deficiency in a 
State Hospital", A. M. A. Journal of Diseases of Children, 1958, 96, 64-70. These articles present 
data on per cent of an admission cohort dying within one, two, three, and four years since 
admission. While these per cents show what happens to the cohort, they give only an indirect 
estimate of the probabilities of dying within each yearly interval. Also, these figures do not 
give the total mortality experience of the cohort during the period under study. The analysis 
was limited to the first significant move of a patient, so that a patient who was first released to 
his home or a foster home and then died would not be counted as dead. 
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years were calculated exactly by computing the number of days that elapsed between 
date of admission and date of discharge, transfer, or death7). 
The general plan of analysis called for the computation of mortality ra•es by duration of 
hospitalization and age for various types of patients. The variables that may be used to 
classify these patients are those that are known or can be assumed to be related to morta­
lity in a hospital for the mentally retarded, including the level and type of mental sub­
normality of the patient, his social background, and hospital status and experience. 
The data in this paper are on differential mortality by medical diagnosis, intelligence, 
sex, and ethnic status, the only vru:iables for which data were readily available at time of 
analysis. Subsequent reports will present data on differential mortality for additional 
variables and will also include cause of death8). 
The intelligence quotients were obtained at admission or pre-admission by the exa­
mining psychologists, and medical diagnoses was made by the examining physician. 
For a small number of very young patients who died soon after admission there were no 
intelligence quotients but only a clinical evaluation of idiot, imbecile, or moron. In the 
analysis, idiots were placed in IQ class 0--19, imbeciles in IQ class 20--49, and morons 
in IQ class 50 and over. 
The mortality rates derived for the first year of hospitalization are for all members of 
the 1948--1956 cohort. The rates for subsequent years include only some members of 
this cohort. Calculations were made up to 1825 days since admission. 
The importance of both length of hospitalization and age in hospital mortality has been 
indicated by previous studies. Consequently, in the present analysis, all comparisons to 
be made between males and females, various IQ levels and diagnostic groups, and 
ethnic groups will be based on age- and duration-specific mortality rates. Because of the 
few deaths involved, especially in older ages and longer duration of hospitalization, 
only large groupings of age and duration could be considered. 
Results 
1. Admission Age and Length of Hospitalization. The data given in Table 1 reveal that,
with a minor exception, mortality drops rapidly with increasing ages as well as with
increasing hospitalization.
Table 1 
Deaths Per 1,000 Person-Years by Duration of Hospitalization and Admission Age for 
Patients Admitted to Pacific State Hospital 1948-1956* 
. 
Admission Age 
Duration of Hospitalization 
� I 5-9 I 10+ 
Under 3 months 416 (44) 255 (37) 47 (16) 
3 months to 1 year 134 (38) 41 (16) 17 (15) 
Under 1 year . 212 (82) 101 (53) 25 (31) 
1 year to 3 years 29 (20) 22 (21) 8 (17) 
3 years to 5 years 23 (10) 18 (10) 12 (15) 
* The number of deaths on which the rates are based are give::n in parenthesis.
In the first three months of hospitalizatiqn there are 416 deaths for every 1,000 person­
years in age group 0--4 as compared to 255 for ages 5-9 and the much lower figure of 
47 for ages 10 and over. The figure of 416 can also be compared to the mortality of 
7) The exact computation of days between admission and discharge or death was obtained by
using an IBM computer 650 with a program devised for this purpose.
8) The cause of death presently available on the death cards is not in a form which is usable.
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23 per 1,000 for the same age group for the hospital duration three to five years. Two 
hypotheses may be advanced to explain the high mortality shortly after admission and 
for the young patients. First, it is possible that during the first few months of hospitali­
zation patients, particularly children, are most susceptible to contracting infectious 
diseases that may be fatal. Second, it may be that patients are admitted to the hospital 
because they are in such poor medical condition that death is imminent. Data on cause 
of death and on morbidity prior to admission to the hospital are needed to test these 
hypotheses. 
The high initial rate of mortality cannot be maintained for long without depleting 
severely the admission cohort. While youngest patients still have a high mortality rate 
during the period from 3 to 12 months of hospitalization, once they are past this crucial 
period their probability of survival improves substantially, partly because they are 
entering a safer age-group and partly because the fittest have survived. As might be 
expected, the age differential in mortality is much smaller after the first year of hospitali­
zation than before. 
Table 1 indicates a slight rise in mortality in age group ten and over after the third year of 
hospitalization. Undoubtedly, such a rise would be more marked for an older age group. 
Unfortunately, there are too few deaths to allow a tabulation of mortality rates by 
duration of hospitalization for older age groups. But, by ignoring duration, it is possible 
to show that there is a steady but moderate increase in mortality between ages 14-15 
and ages 35 and over (see Table 2). As Table 2 indicates, older admissions contribute 
Table 2 
Age Specific Death Rates Per 1,000 Person-Years for Period of0 to 5 Years Since Admission, 
Patients Admitted to Pacific State Hospital: 1948-1956 
Admission 
I Death Rate I Deaths 
Number of 
Age Person-Years 
0-4 75 112 1491.59 
5-9 41 84 2042.54 
10-13 9 12 1369.46 
14--15 4 4 899.18 
16-17 8 7 842.77 
18--24 11 8 761.04 
25-34 12 6 519.16 
35+ 18 7 383.59 
only a small proportion of the total number of person-years and deaths, and hence, 
at present mortality among aged admissions constitute a minor aspect of the total 
mortalicy in hospitals for the mentally retarded. This situation is, of course, in marked 
contrast to that in hospitals for the mentally ill9).
2. Sex. The results reported in Table 3 indicate that, irrespective of age, females have a
higher mortality than males in the first year of hospitalization and a slightly lower
mortality after the first year. The higher mortality of females during the first year of
hospitalization is the opposit<; of what occurs in the general population. For example,
in 1950 in the city of Los Angeles, from which many of the patients are admitted, the
male mortality rate in ages 0-9 was about 40 per cent higher than the female mortality
in the same ages10), while in the hospital sample during the first year of hospitalization
it is the female rate which exceeds the male rate by about 50 per cent in the same age
•) For example, see 0degaard, op. cit., and Malzberg, 1953, op. cit. 
10) Sabagh, G., & Yoshida, T., "Some Aspects of Differential Fertility and Mortality in Los
Angeles, 1950", presented at a conference of the Pacific Coast Committee on Social Statistics
of the Social Science Resea1ch Council, 1953. 
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Table J 
Deaths Per 1,000 Person-Years by Sex, Duration of Hospitalization and Admission Age for Patients Admitted to Pacific State Hospital 1948-1956* 
Admission Age Duration of 0-9 10+ Hospitalization -Male I Female Male Female Under 3 months 336 (41) 426 (40) 41 (9) 59 (9) 3 months to 1 year 67 (22) 132 (32) 10 (6) 17 (7) 
Under 1 year 139 (63) 213 (72) 19 (15) I 29 (16) 1 year to 5 years 28 (39) 22 (22) 8 (19) 7 (13) 
* The number of deaths on which the rates are based are given in parenthesis.
group. It appears that girls are admitted in poorer physical condition than boys. This finding suggests that although parents generally tolerate a retarded girl more than they do a retarded boy they do not react in the same way when the child is seriously ill. 3. Intelligence Quotients. The data from Table 4 indicate that, in general, for each age groupand each period of hospitalization there is an inverse relationship between mortality andintelligence, a finding which is in agreement with what has been reported in otherstudies11). The present data also indicate that in each age group the relative differences inmortality between IQ levels decrease with increasing duration of hospitalization.
Table 4 
Deaths Per -1,000 Person-Years by Admission IQ, Duration of Hospi�alization and Admission Age for Patients Admitted to Pacific State Hospital 1948-1956*) 
Duration of Hospitalization 
Under 3 mouths 3 months to 1 year 
Under 1 year . . 1 year to 5 years 
Admission Age 0-9 
Admission IQ 0-19 I 20-49 I.
1
709 (58) I 187 (19) I153 (31) 69 (19) 
1 313 (89) I 100 (38) I46 (38) 16 (19) 
so+ 129 (4) 45 (4) 
66 (8) 10 (4) 
Admission Age 10 + 
Admission IQ 0-19 I
1153 (11) I26 (5) 
I 61 (16) II 19 (16) 
20-4929 (4) 13 (5) 
17 (9) 4 (7) 
I so+ 18 (3) 7 (3) 
11 (6) 6 (9) 
*) The number of deaths on which the rates are based arc given in parenthesis. 
The most striking fact revealed by Table 4 is the extremely high mortality of the youngest and mosc severely retarded patients during the first three months of hospitalization. For 1,000 person-years in this group there are 709 deaths as compared to rates of 187 and 129 in the next two IQ levels for the same age and period. Again, it is obvious that if such a mortality rate were to be maintained during the wliole first year of hospitalization the cohort of the very young and severely retarded would be almost wiped out. Actually, the mortality rate drops abruptly from 709 to 153 for the balance of the first year of hospitalization. This high rate of initial mortality may indicate either that the youngest and most severely retarded patients are admitted in the poorest condition or that they are most susceptible to infectious diseases. 
11) Dayton et al, op. cit., and Richards, op. cit.
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In each age group and hospitalization period, the mortality rate for IQ level 20-49 is 
much closer to the rate for IQ 50 and over than the rate for the lowest IQ. This finding is 
different from that reported by Dayton for institutions in Massachusetts in the 1920's 
where for ages under ten the mortality of imbeciles was closer to that of idiots than 
morons12). One or 111ore of the following factors may explain this difference in results: 
(1) Dayton's data were for a cross-section whiie the present analysis was based on the
experience of a cohort, (2) there may be differences in the definition and measurement of
IQ groups, and (3) progress in medicine since the 1920's may have been less effective in
reducing the mortality of patients with very low IQs than those with somewhat higher
IQs. In view of the possible errors of measurement involved, inferences about the
meaning of these differences must be made with care. Nevertheless, our findings suggest
that a very low IQ is indicative of a physiological condition which is adverse to survival,
and the IQ is simply an indirect and crude measure of this condition.
4. Diagnosir. Familial and undifferentiated patients, who usually exhibit no marked
neurological or physiological abnormalities and who are generally mildly retarded,
have the lowest mortality of any diagnostic group (see Table 5). By contrast, patients
Table 5 
Deaths Per 1,000 Person-Years by Admission Diagnosis, Duration of Hospitalization, and 
Admission Age for Patients Admitted to Pacific State Hospital 1948-19561) 
Admission Age 0-9 







and Familial and DCA•) 
Under 3 months 
I
111 (8) 411 (21) 362 (31) 
3 months to 1 year 44 (9) 111 (15) 73 (17) 




193 (36) 151 (48) 
I1 year to 5 years 11 (10) 18 (10) 26 (26) 
Admission Age 10 + 
Duration of Admission Diagnosis 
Hospitalization 
Undifferentiated I I Infection and Familial Mongolism Trauma and DCA•) 
Under 3 months •) •) 
I
116 (8) 
3 months to 1 year •) •) 21 (4) 
Under 1 year . 5 (3) 30 (4) I 46 (12) I 1 year to 5 years 2 (4) 6 (3) I 9 (8) 
1) The number of deaths on which the rates are based are given in parenthesis.
1) Developmental Cranial Anomaly.











with the diagnosis of "other" have the highest mortality in most of the age and duration 
groups. This high mortality may be explained, in part, by the fact that 71 per cent of 
deaths in this residual category was contributed by patients with diagnoses of epilepsy 
and various types of organic nervous abnormalities who comprised only 29 per cent of 
the population in this group. 
12) Dayton et al, op. &ii.
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Table 6 
- Deaths Per 1,000 Person-Years by Race, Duration of Hospitalization and Admission Age for
Patients Admitted to Pacific State Hospital 1948--19561) 
Duration of Admission Age 0-9 I Admission Age 10 +
Hospitalization White Other•) I White 
Under 3 months . 393 (71) 274 (9) 
I
54 (15) 
3 months to 1 year 109 (52) 22 (2) 14 (10) 





1 year to 5 years 24 (49) 32 (12) 8 (27) 
1) The number of deaths on which the rates are based are given in parenthesis.






Patients with Mongolism have next to the highest mortality and patients with the 
combined diagnoses of infection, birth trauma, and developmental cranial anomaly the 
third highest rate in age group 0-9 and in the first year of hospitalization. The rank of 
these two groups is reversed, however, after the first year of hospitalization. Further­
more, in age group ten and over, irrespective of duration of hospitalization, patients 
with Mongolism rank third in mortality and patients with infection, birth trauma, and 
developmental cranial anomaly rank second. These findings indicate that the condition 
of Mongolism is most lethal shortly after admission for the youngest patients. As 
patients with Mongolism get older and their stay in the hospital is extended the risk of 
death drops markedly and is not much higher than that of the undifferentiated and 
familial patients. These findings tend to support Kirman's argument that if these 
patients "survive beyond the first few years the expectation of life is now relatively 
good" 13). Since these patienti are supposed to be particularly susceptible to respiratory 
infections. both the advent of antibiotics and, as Kaplan has suggested, the favorable 
climate of California may explain the comparatively low mortality for Mongolism after 
the first year of hospitalization and in older ages in Pacific State Hospital14). 
5. Ethnic Status. While ethnic differentials in mortality are, in general, not marked, they
nevertheless exhibit a surprising reversal from what is expected from the general popu­
lation. Thus in Los Angeles in 1950, Mexicans and non-whites had a mortality in age
0-9 that was approximately double that of the whites15). By contrast, among admissions
to Pacific State Hospital, many of whom came from Los Angeles, Mexicans and non­
whites under ten years of age at admission had a mortality during the first year of
hospitalization which was about half that of white patients. Mexican and non-white
patients have also a lower mortality than whites in ages ten and over. While the lower
hospital mortality of ethnic minorities may be partially attributed to the fact that there
are fewer severely retarded patients among them than among whites, additional data
indicate that Mexicans and non-whites have a lower mortality than whites irrespective
of IQ16). Another explanation is that white children are admitted to the hospital in worse
physical condition than Mexican and non-white children. This may mean that because
ethnic minorities in the general population have a higher mortality fewer of their sick
retarded children survive to be admitted to the hospital.
13) Hilliard, L. T., & Kirman, B. H., Mental Deficiency, London, J. and A. Churchill, Ltd., 1957, 
also see C. 0. Carter, op. cit.
") Mortality rates for Mongols in an English hospital declined between 1944-1948 and 1949 
to 1955. See C. 0. Carter, op. cit.
16) Sabagh and Yoshida, op. cit.
18) For IQs under 20, there were 75 deaths per 1,000 total person-yea�s for whites and 57 for
Mexican and non-whites. For IQs over 20, the comparable figmes were 18 and 7.
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Summary 
This paper has presented the first findings of an analysis of differential mortality for 
a cohort of patients admitted during the period 1948-1956 to a California state hospital 
for the mentally retarded. Comparisons were made between mortality rates of males 
and females, of ethnic groups, and of various IQ and diagnostic categories for given 
admission ages and for durations of hospitalization. These mortality rates were expressed 
as number of deaths per 1,000 exact person-years of exposure for each category of 
patients. 
For any of the categories included in the analysis, mortality rates are consistently highest 
in the first three months of hospitalization and tend to drop rapidly after this initial 
period. In general, the more severely retarded and the younger the patient who is 
admitted the more marked is this initial high mortality. 
For any given age group or duration of hospitalization, the differentials in mortality are 
most marked for IQ or diagnosis and least marked for sex and ethnic status. Some of the 
findings for sex and ethnic status seem to be the opposite of what was expected on the 
basis of the experience of the general population. For a given duration of hospitalization, 
mortality is highest among the most severely retarded and youngest patients who may 
have marked neurological abnormalities and lowest among the mildly retarded and 
oldest patients who may have no marked neurological abnormalities. 
The following hypotheses were advanced to account for some of the findings: (1) most 
patients are in poorer physical condition immediately after admission than later, 
(2) susceptibility to infectious disease is greatest during the first few months after
admission, particularly for the youngest and most severely retarded patients, and (3)
medical progress and changing hospital conditions and practices may have been less
effective in reducing the mortality of the most severely retarded patients than those who
are less retarded. Additional research will be needed to test some of these hypotheses.
Of particular importance, is a study of trends in duration and age specific mortality rates
for various types of patients in relation to the changing social and medical environment
of the hospital. Such an analysis will be carried out in the near future as part of the
overall research program of Pacific State Hospital.
Remme 
Cette etude presente les premiers resultats des recherches ayant trait a la mortalite 
differentielle parmi les personnes hospitalisees entre 1948 et 1956 clans un hopital public 
de Californie pour deficients mentaux. Des comparaisons ont ete faites entre les taux de 
mortalite par sexe, par groupes ethniques, selon les quotients intellectuels et les cate­
gories de diagnostics pour certains ages a l'entree et certaines durees d'hospitalisation. 
Ces taux sont exprimes en deces pour 1 000 personnes-annees, calculees exactement clans 
chaque groupe de malades. 
Pour chaque categoric, les taux sont touj ours plus el eves pendant les trois premiers· mois 
et s'abaissent rapidement apres cette periode. En general, ceux qui sont les plus jeunes et 
dont les deficiences mentales spnt les plus graves ont la plus haute mortalite initiale. 
Pour chaque groupe d'ages 
0
et chaque duree d'hospitalisation, la disparite des taux est 
plus accentuee entre les categories de quotients intellectuels et les categories de dia­
gnostics qu'entre les groupes ethniques et les deux sexes. Alors qu'a l'hopital, les femmes 
ont generalement une mortalite plus elevee que les hommes et que les ((blancs» ont un 
taux superieur a celui des Mexicains et des «non-bJancs», les taux par sexe et par groupe 
ethnique varient a l'inverse de ce qu'on observe a Los Angeles, ville d'ou viennent la 
plupart des malades. 
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Pour unc duree de sejour donnee, les taux sont les plus eleves parmi lcs jeunes maladcs 
et ceux dont les anomalies neurologiques sont prononcees, et ils sont les plus faibles 
parmi lcs autres malades. 
Pour cxpliquer ces resultats, on avance les hypotheses suivantes: (1) la plupart des 
maladcs sont plus atteints au debut de !'hospitalisation que plus tard; (2) les malades, 
particulierement les plus jeunes et les plus deficients, sont plus susceptibles de con­
tracter une infection qui peut etre fatale; (3) les progres de la medecine et de la technique 
hospitaliere ont peut-etre moins d'effet sur la mortalite des grands deficients que sur la 
mortalite des moins atteints. D'autres recherches sont necessaires. Il faudrait faire une 
etude des tendances par age et duree d'hospitalisation pour diverses categories de 
maladies, ainsi qu'une etude des rapports entre ces tendances et !'evolution du milieu 
social et medical de l'hopital. Elles seront effectuees au Pac ific State  Hospita l, dans 
le cadre d'un vaste programme de recherches. 
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